Anemone toxin II receptor site of the lobster nerve sodium channel. Studies in membrane vesicles and in proteoliposomes.
The receptor-site for the sea anemone toxin II from Anemonia sulcata (ATX) and its functional relationship with the Na+ channel were studied in plasma membrane preparations from lobster walking leg nerves. The modification of the 22Na influx by ATX was determined in membrane vesicles and in proteoliposomes prepared by reconstitution of detergent-extracted, unfractionated membrane particles into soybean liposomes. The effects of two other toxins, veratridine (VER) and tetrodotoxin (TTX), which bind to Na+ channel receptor-sites other than that for polypeptide toxins, were also studied, ATX and VER stimulated 22Na flux into membrane vesicles with K0.5 values in the order of 10(-7) and 10(-5) M, respectively. Positive cooperativity among these toxins was also seen; ATX displaces the K0.5 for VER towards lower VER concentrations. TTX abolishes the 22Na influx increment caused by ATX and/or VER with a K0.5 in the order of 10(-8) M. In proteoliposomes, in contrast, ATX modified the 22Na influx only at high concentrations (greater than 1 microM) and in the presence of VER. VER stimulation and TTX inhibition of the VER and the VER plus ATX modified fluxes, had the same characteristics as in the vesicle preparations. Measurable ATX and VER toxin effects were only seen in the presence of an outwardly directed K+ gradient for both vesicles and proteoliposomes. Detergent treatment and the reconstitution procedure seem to affect the functional properties of the ATX receptor site whereas the VER and the TTX sites remain unaltered.